Structural and functional organization of a porcine gene coding for nuclear factor I.
This paper describes the structure of a 70-kb porcine gene for nuclear factor I, including its promoter region, comprising a total of 11 exons. Different mRNAs that we have isolated as cDNAs from both porcine liver and human HeLa cells presumably are generated from this gene by differential splicing events. One cDNA species from porcine liver that lacks exon 9 carries coding information for a protein of 439 amino acids. The in vitro translated protein displays all the properties of an NFI-like protein with high affinity toward the sequence element TGG(N)6GCCAA, as shown by gel shift analysis, and no or little affinity toward CCAAT box containing sequences. Cotranslation experiments with full-length and truncated variants of the protein demonstrate that it binds as a dimer to its cognate DNA recognition sequence. Its DNA-binding domain which is retained in all cDNA clones was mapped by deletion analysis to the 250 N-terminal amino acids of the protein. No structural homologies are observed between this protein and other known DNA-binding proteins; instead, the protein contains a novel alpha-helical sequence motif consisting of several lysine residues spaced at intervals of seven amino acids which we have termed the "lysine helix". The C-terminal portion of the protein derived from full-length cDNAs encodes a short amino acid sequence which is identical with the heptapeptide repeat CT7 observed in the C-terminal domain of the largest subunits of yeast and mouse RNA polymerase II. This region is removed by differential splicing in some of the NFI/CTF cDNAs and thus may be of functional significance.